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Scientific Method


Manipulated, Responding, Controlled Variables
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Purpose, Hypothesis, Method, Observations, Procedures

Mix and Flow of Matter
· Perfume will ‘diffuse’ through the room so that you can smell it.

· Water will ‘osmose’ through a cell wall from an area of high concentration to and area of low concentration.

· Water and apple juice will completely ‘dissolve’ in each other so that the resulting mixture is a ‘solution’.  The solution is transparent.

· Sand is insoluble in water.  It will never ‘dissolve’ in it.

· Matter has mass and takes up space (volume).  Examples of things that are not matter include light, heat, electricity, gravity, …

· Sugar is ‘soluble’ in water.  This means that the sugar particles are more attracted to the water than they are to each other.

· The Particle Theory of Matter
· All matter is composed of particles

· Particles are attracted to each other

· Particles are all in motion (as they heat up they move faster)

· Fluids are gases and liquids

· Liquids cannot be compressed, they have a definite volume while gases can be compressed and can expand, they do not have a definite volume.

· Evaporation (liquid to gas)

· Condensation (gas to liquid)

· Sublimation (gas to solid and vice versa)

· If you put 10 grams of salt in 1 liter of water in one glass and you put 12 grams of salt in 1 liter of water in another glass, the second glass is more concentrated.  The first glass is more dilute.  If you add water to the glasses, you dilute the solutions.  The salt is the solute and the water is the solvent.  If you continue adding salt until no more will dissolve and some salt remains undissolved on the bottom, you have a super-saturated solution.

· Pure substances are either elements or compounds. All molecules in the substance are identical to one another.

· In a mechanical mixture you can see different parts in the substance.

· A substance with high flow rate flows very quickly and is quite thin.

· High flow rate means low viscosity.  Water flows quickly, has a high flow rate and a very low viscosity.  Molasses has a low flow rate and is very viscous.

· If a liquid is cooled, the particles are more attracted to each other, stick to each other and the liquid becomes MORE viscous.  Remember the saying “slower than molasses in January”.

· Density is a ratio of the mass of an object divided by its volume.  An object is more dense if it has a greater mass or more particles crammed into the same volume. Density = g/ml = grams/millilitre

· A stone will sink in water because it is MORE DENSE than water.  Wood will float on water because it is LESS DENSE than water.

· As water heats up, the particles gain kinetic energy, move faster, collide with each other, spread apart and take up more space.  This means that the same # of particles are now take up a greater volume and the water has become LESS DENSE.  It will RISE because it is less dense than the surrounding water.  This happens in air and water (any fluids).

· Your mass is the same on the moon as it is on earth because it still has the same number of particles.  Your weight is less on the moon than on earth and more on Jupiter than on earth because it depends on GRAVITY.

· The unit of weight is Newton (N) while the unit for mass is Kg or grams.

· To calculate density, divide the mass (in grams) by the volume (in mL).  Eg, an object that has a mass of 2000 grams, has a volume of 20 mL. Its density is 2000 / 20 = 200 g/mL.

· A ball is buoyant (ability to float) in water because it’s density is less than the density of water.
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Oil is very viscous, has a high flow rate, and floats on water (low density!).  High viscosity DOES NOT mean high density.  These two concepts are not related!

· An object will float very high in a liquid that is very dense as the liquid has many particles pushing up against the object.  The same object may actually sink in a liquid that is less dense!

· Hydraulic systems use liquids because they are incompressible.  If you push down on a syringe filled with a liquid, the pressure will be equal at all places in the syringe!

Light and Optics

· Incandescence = glowing red hot

· Fluorescence = gasses emit light when they are energized by electricity.

· Chemiluminescence = two chemicals undergoing a chemical reaction (like in a glow stick) emit light.

· Bioluminescence = organisms that glow like some types of plankton and fireflies.

· Luminous means to emit (give off) light

· A ray is a straight line that represents the path of a beam of light.

· If light passes straight through a substance without being scattered, the object is transparent, if the light is scattered but still passes through the object is transluscent but if light can’t travel through it is opaque.

· We know that light travels in straight lines because it casts shadows!

· When a ray is reflected, or bounced off from a surface, the angle of incidence = the angle of reflection.

· The normal line is always perpendicular to the reflecting or refracting surface.

· A ray that travels from air to water will ‘refract’ (or bend) TOWARD the normal.  A ray that travels from water to air will bend AWAY from the normal.

· Refraction occurs because light is traveling through materials of different densities.

· Convex lenses are thicker in the middle than on the sides. Concave lenses are thinner in the middle than they are on the sides.

· A reflecting telescope uses its primary or objective mirror to collect light.  This mirror is concave and helps to focus the light onto a plane (flat) mirror to reflect the image into your eye.

· Eyes

· Nearsighted 

The image falls in front of the retina (eye is long)

Use a concave lens to spread the image out to correct the problem

· Farsighted person

The image falls behind the retina (eye is short)

Use a convex lens to further focus the image to correct the problem

Simple Machines

· The force you exert is call the effort force.
· A third class lever (baseball bat, your arm …) always gives a speed advantage but requires more effort force!
· A first class lever, like a crowbar or a teeter totter, can give either a force or a speed advantage depending on where you place the fulcrum.
· If you move the fulcrum on a first class lever TOWARDS the load, you will have a force advantage and you can lift the load more easily.  
· If you move the fulcrum towards yourself, you will get a speed advantage, like a catapult!
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A second class lever, like a wheelbarrow or a hockey stick, always gives a force advantage!
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A multiplying gear, multiplies the output speed.  The driving gear would have MORE teeth than the driven gear. 
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A reducing gear reduces the effort force and makes it easier for you to turn the gear or ride uphill.  You may end up pedaling 10 cycles but only go forward a short distance so this is not a speed advantage!!
· Work is only done on an object if it is moved, since work = force x distance
· Inclined planes have a greater force advantage if they are NOT STEEP
· The is no such thing as a machine that is 100% efficient!  All machines lose energy to friction.
· To find the mechanical advantage of a pulley system, simply count the # of strings – but don’t count the last string unless it is pulling upwards!
· A simple, fixed pulley only changes the direction of the load, it has neither a speed nor an mechanical advantage.  In fact, the effort force will be greater than the load force because you are working against friction!
· To calculate the mechanical advantage of a lever, measure the effort arm and the load arm.
· MA = Effort arm/ Load arm OR Load Force/Effort Force.
· To calculate the mechanical advantage of a wheel and axle, divide the Effort arm by the Load arm, just like for a lever!  You will have a mechanical advantage if the effort is on the larger of the two wheels.  If you turn the smaller of the two wheels, you will have a speed advantage.
· Work is measured in JOULES!

· The efficiency of a machine is a ratio that describes the work done by the machine (usually very high) and the work actually done on the load (usually lower).  Eg, if a machine used 20 kJ of energy (input energy) but only actually performed 5 kJ of work (output energy), then its efficiency is 25%!!

Cells and Systems

· When viewing a slide under a microscope, if you move the slide to the right, the image that you see appears to move to the left!

· Know all the parts of the microscope and what each part does.

· The field of view is the circle of light that you see when looking through the microscope.  The actual size of the field of view shrinks as you move to a higher magnification.   The field of view can be measured using a ruler and actually measuring how many mm fit side by side across the center (diameter) of the circle of light.

· Unicellular organisms are single celled animals or plants (like the amoeba, paramecium, or phytoplankton).  

· Cell membranes are selectively permeable.  This means that they have holes that are only big enough to let particles of a certain size pass through them.

· Your circulatory system delivers blood (carrying oxygen and food particles) to every cell and organ in your body. The major organ in this system is the heart which is responsible for pumping the blood around your body.

· Your respiratory system supplies your body with oxygen.

· Your digestive system breaks down your food.  Your intestines absorb the food particles and pass them into your blood (circulatory system). Mechanical digestion happens in your mouth as you chew.  This breaks down the food so that there is more surface area available for digestion.

· Your excretory system removes wastes from your body.

· Your nervous system transmits impulses through your body.  They simply pass the impulse along to the next nerve cell!

· Waste products and extra water leaves the body through 

· Skin – sweat contains urea and lots of water!

· Lungs – you breath out carbon dioxide and water vapor

· Kidneys – urine and extra water

· Large Intestine and anus – indigestible food material

If you study the info in this summary AND review your textbook and notes, you WILL ace the final!! 
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